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(54) CURABLE COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain a curable composition 
which can give a cured product excellent in 
internal homogeneity, accuracy of surface 
transfer, transparency and hue by mixing a 
photopolymerizable diethylenically unsaturated 
monomer with a specified photopolymerization 
initiator and a specified organic peroxide. 
CONSTITUTION: 100 pts.wt. photopolymerizable 
diethylenically unsaturated monomer {e.g. p-bis 
[□~(meth)acryloyloxyethylthio]xylylene} is mixed 
with 0.01-0.3 pt.wt. photopolymerization initiator 
of the formula (wherein X is methyl, methoxy or 
CI; R is phenyl or methoxy; and(n) is 2 or 3) and 
0.02-0.5 pt.wt. organic peroxide of a 10-hr half- 
life temperature of 50-95° C [e.g. 1,1-bis(tert. 
butylperoxy)-3,3,5-trimethylcyclohexane]. 
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English Translation of JP JP, 04-180911, A 
* NOTICES * 

1. This document has been translated by computer using translation software, 
PAT-Transer V7 produced by Cross Language Inc. So the translation may not reflect 
the original precisely. 

2. The word which can not be translated is expressed by Japanese character. 

3. The drawings and tables are not translated. 



[Claims for the Patent] 
[claim 1] 

(A) As against 100 diethylenic unsaturation monomeric substance part by weight of 
photopolymerizabi I i ty, (B) , a general formula (during a ceremony, X shows methyl 
group, methoxy group or chlorine atom n shows the number of 2 or 3 R shows phenyl 
group or methoxy group.) 

Temperature of half decay period is the curable compositions that part by weight 
contains organic peroxide 0. 02-0. 5 in field of 50-95 degrees Celsius, and it is with 
photoini t iator 0.01-0.3 of at least one kind that it appears, and is expressed for 
part by weight and (0 ten hours. 



[Detailed Description of the Invention] 
(a field of industrial application) 

The) present invention relates to photocurable composition of casting 
polymerization business to be suitable for manufacture of optical components such 
as lens in particular, prism, Mi I ler and a I ight disc about photocurable composition 
stiffening by activation energy Line irradiation such as UV light, 
(prior art:) 

UV light such as mercury lamp was irradiated as activation energy Line in a light 
hardening resin, and, as for the method to produce plastic lens, it was already 
proposed (Japanese Patent Laid-Open No. 61-194401, Japanese Patent Laid-Open No. 
63-207632 bulletin). This method is advantageous in that it can stiffen in 
ultraviolet irradiation in a short time, but inside homogeneity and transfer accuracy 
of an aspect were not enough a cured resin, and, in general terms, there was 
shortcoming transparency and color tone of a provided cured resin compared with 
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polymer such as polymethyl methacrylate, polycarbonate, diethylene glycol bis al lyl 
carbonate, and to be inferior to again. To do so, the optical components such as 
lenses with the use of conventional this kind of UV light hardening resin had many 
problems on a service application, 
(a problem to be solved by the invention) 

The present invention is going to improve the shortcoming of photopolymer izable 
compositions for conventional optical component production, the photocurable 
composition which gives characteristic such as inside homogeneity, transfer accuracy 
of face, transparency and color tone superior hardening thing in particular, the 
photocurable composition which preferably is suitable for manufacture of an optical 
component by casting polymerization are going to be provided, 
(a means for solving problem of a problem) 

According to the current invention, a photopolymerizabi I i ty monomeric substance was 
able to achieve the purpose by the photocurable composition that a component succeeded 
in getting particular photoini tiator and particular organic peroxide at the rate of 
specify. 

In other words, curable compositions of the present invention, (A), as against 100 
diethylenic unsaturation monomeric substance part by weight of photopolymerizabi I i ty, 

(B), a general formula (during a ceremony, X shows methyl group, methdxy group or 
chlorine atom n shows the number of 2 or 3 R shows the basis or methoxy 

group. ) 

Temperature of half decay period is the composition, that part by weight contains 
organic peroxide 0.02-0.5 in field of 50-95 degrees Celsius, and it is with 
photoini tiator 0. 01-0. 3 of at least one kind that it appears, and is expressed for 
part by weight and (0 ten hours. 

For diethylenic unsaturation monomer of photopolymerizabi I ity appl ied to with the 
present invention , for example, p- screw [j3 - (meta) acrylyl Oki te ethylthio] 
xylylene, m- screw [0 - (meta) acryloyl Oki ti ethylthio] xylylene, p- bis [/3 - 

(meta) acryloyl Oki Shie ti 1 1 Oki t i ethylthio] xylylene, m- bis [£ - (meta) acryloyl 
Oki Shie till Oki ti ethylthio] xylylene, sulfur component di (meta) acrylate such 
as 4,4 ' - bis [0 - (meta) acryloyl Oki ti ethylthio] y7X-Jl/^7^*>, 
ethylene glycol di (meta) acrylate, diethylene glycol di (meta) acrylate, triethylene 
glycol di (meta) acrylate, propylene glycol di (meta) acrylate, alkylene glycols 
di (meta) acrylate such as hexanediol di (meta) acrylate, 2,2- four bis [- (meta) 
acryloyl Oki Schiff enyl] propane, the halogen derivative, 2,2- four bis [- (two - 
methacryloyloxy ethoxy) 7JL—M propane, bis Hue Nord A frame component di (meta) 
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aery I ate such as the halogen derivative, four m- bis [(- t-Jl/7Xz;H methyl thio] 
xylylene , £, j3 ' - Styrene system compounds such as four screw [( - tf— Jl^7Xz. 
)D methyl thio] diethyl ether are put up. The particularly preferred diethylenic 
unsaturation monomeric substance is sulfur components di (meta) acrylate such as p- 
screw [j3 - (meta) acryloyl Oki ti ethylthio] xylylene, m- screw [£ - (meta) acryloyl 
Oki ti ethylthio] xylylene. 

In addition, ' (meta) acryloyl' as claimed in instant specification or' (meta) 
acrylate', of acryloyl and meta acryloyl, it is a generic designation of a generic 
designation or acrylate and methacrylate. 

For example, for an operative example of a compound expressed in the general formula 
(I) of photoinitiator used with the present invention (B), 2,6- 
;|/y7X-^7^7^>t*t^f K, 2,4,6- h U /fM>l/^ Jk/7I — 
7 -< >f K, 2,46- h U ^ > l/^f ;i/ 7 xz Jl, 7 ^7 7 ^ > acid methyl 

ester, 2,6- i>0 PM>^;ky7Xz;|/7^7^ K, 2,6- V* 

>y^f^y7xz^7^7-f >;t+1M K are given. The particularly preferred 
photoini tiator is 2, 4, 6- h 'J/^Myi/^f jUv^xxjU^^X^-Y >^J"+1M K and 

h , J>5 1 ;^>\/-r;U7X~;U7^X7>r> oate ester. 

These photoini tiator may use one kind alone, and more than two kinds can be used 
together. 0.01-0.3 part by weight is preferable as against 100 diethylenic 
unsaturation monomeric substance part by weight, and a use ratio of photoinitiator 
is 0.02-0.2 part by weight. When too with many ratios of photoinitiator, inside 
homogeneity of hardening thing (a 'cured resin) becomes bad, and there is not, and 
color tone becomes bad. In addition, composition does not stiffen enough when tod 
with a few the ratios. 

Organic peroxide used with the present invention (0 has temperature of a half value 
period in a range of 50-95 degrees Celsius for ten hours. For the operative example, 
diacyl peroxide such as 1,1- 3,3,5- screw (Reeve till peroxyl hating Taha te) - 
tr imethylcyclohexane, peroxy ketals such as 1,1- screw (Reeve till peroxyl hating 
Taha te) cyclohexane, 5/-fr!J— **vtfAU- h Reeve till peroxyl 

(two - x^l/A+ltyx- M hating Taha te, peroxyl ester such as Taha ti unpleasant 
Reeve till peroxyl iso spots rates, 3,5,5- trimethyl hexanoyl peroxide, lauroyl 
peroxide, benzoyl peroxide is given. These organic peroxide may use one kind alone, 
and more than two kinds can be used together. 

0.02-0.5 part by weight is preferable as against 100 diethylenic unsaturation 
monomeric substance part by weight, and a combination ratio of organic peroxide is 
0. 05-0. 3 part by weight. When too with much combination ratios of organic peroxide, 
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color tone of hardening thing becomes bad, and there is not and physical property 
of machine of hardening thing falls by a case. In addition, composition does not 
stiffen enough when too with a few the ratios. 

UV absorber, polymer izat ion promotor, polymeri zat ion regulator, ant i fog additive, 
mold lubricant, other additive can be blended into curable compositions of the present 
invention if necessary. 

Curable compositions of the present invention can rigidify polymerization by using 
heat polymerization together with polymerization by activation energy Line 
irradiation appropriately. For example, after, after polymerization by activation 
energy Line irradiation such as UV light, a method, even more particularly, it was 
heated and to polymer ize, a method i t was heated wi th act i vat ion energy I ine exposure, 
and to polymerize or preliminary heat polymerized, methods to irradiate activation 
energy I ine are used, and polymer izat ion can be rigidified. At first, among methods 
to rigidify these polymerization, judging from point such as degree of cure of a 
polymerization hardening thing, inside homogeneity, color tone, activation energy 
I ine such as ul tra-violet ray is i rradiated, a method subsequently i t is heated, and 
to polymerize is desirable. 

For source of light for the activation energy Line irradiation, a chemical lamp, 
a xenon lamp, low pressure mercury lamp, high pressure mercury lamp, a metal halide 
lamp are used appropriately. In addition, heat polymerization can use arbitrary 
temperature, but decomposition temperature of used organic peroxide is considered, 
and is usually determined. Temperature in a range of 70-1 40 degrees Celsius is 
general ly used. 

An example and a comparative example are put below up, and it is explained in detai I 
more. A defined department means part by weight in these examples. 

In addition, physical properties of hardening thing as claimed in these examples 
used the following testing method, and it was measured. 

®A light transmittance 

By means of a sample bar of single sheet thickness 2mm, permeability of luminous 
rays of 500nm was measured. 

(D refraction index and number of Abbe Abbe's ref Tactometer (a product made in T 
^zS company) were used, and it was measured at 25 degrees Celsius. 
(1) optics distorsion 

It is measured at Toshiba strain tester (a product made in Toshiba Glass Corporation), 
a thing with O, distorsion was estimated as x with a thing without distorsion. 
Example 1 
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A ^ sulfur meta acryl system compound (this is called monomeric substance CD. ) 
expressed in constitutional formula In Part 100, 2,4,6- h U ^f-;K>!/>f;i/y7 
X-;U7^X7-r>^+-y*-r K CTMDP' is said.) Part 0.05, t- butyl peroxyl -2 - x 
^U^+tJV x— h (a product made in Nippon Oil & Fats Corporation) 0.2 parts are 
added, after it was agitated uniformly, and having mixed with, degassing was done, 
and it was done with composition. 

This composition is passed through among cast of thickness 6mm to become the glass 
plate which did a specular finish from silicone rubber, it was poured under Ar 
atmosphere. Subsequently ul traviolet-l ight i rradiation was done in a high-pressure 
mercury-vapor lamp of output 80W/cm from distance of 40cm high (by glass both sides, 
each four minutes) from a glass surface of the mold for eight minutes. Provided 
hardening thing is heated at 100 degrees Celsius in air oven after a de-model for 
two hours, hardening thing without optics distorsion was got with colorless 
transparence. 

This hardening thing is cut for the physical properties measurement, and it studies 
hard, and it is processed into dimension of measurement sample, as a resul t of having 
measured the physical property, it was just what shown in an outside front cover. 

Example 2 

# sulfur meta acryl system chemical agent (this is cal led monomer ic substance ®. ) 
expressed in constitutional formula in substitution for 100 parts of monomeric 
substance ® used in example 1 100 parts are used, the others regulate composition 
with example 1 similarly , in similar fashion, hardening thing of color lessness 
transparence without optics distorsion was provided casting when it was stiffened. 

The physical properties of this hardening thing was a street shown in table 1. 

Example 3 

In substitution for 0.2 parts t- butyl peroxyl -2 - x^JU'N+tJV X— h used in 
example 1, 0. 2 parts t- yj-frJt-^^MJWs— h (a product made in Nippon Oi I & 
Fats Corporation) is used, the others prepare composition with example 1 si mi larly, 
casting stiffens simi larly, hardening thing of colorlessness transparence without 
optics distorsion was got. 

The physical properties of this hardening thing was a street shown in table 1. 
Example 4 

In substitution for 0.2 parts t- butyl peroxyl -2 - x^U^+tf/ x— h used in 
example 1, 0. 2 parts 1, 1- 3, 3, 5- screw (t- butyl peroxyl) - trimethylcyclohexane (a 
product made in Nippon Oi I & Fats Corpora t ion) is used, the others prepare compos i t ion 
with example 1 similarly, casting stiffened similarly, and hardening thing of 
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co I or I essness transparence without optics distors ion was got 
The physical properties of this hardening thing was a street shown in table 1. 
Example 5 

in substitution for TMDPO. 05 part used in example 1, 0.05 parts 2,4,6- HJ*^ 
Jl/'O^'i JiyJL—J^yyt'^y^> oate ester is used, the others prepare composi t ion 
with example 1 si mi larly, casting stiffened similarly, and hardening thing without 
optics distorsion was got. 

The physical properties of this hardening thing was a street shown in table 1. 
Comparative example 1 

In substitution for TMDPO. 05 part used in example 1, 0. 05 parts benzi I dimethyl ketal 
is used, the others prepare composition with example 1 simi larly, the hardening thing 
presented yel low when casting stiffened simi larly without it being in color lessness 
transparence. 

The physical properties of this hardening thing was a street shown in table 1. 
Comparative example 2 

In substitution for TMDPO. 05 part used in example 1, 0. 5 parts ass i mi I at ion si ightly 
dr ied f ish is used, the others prepare composi t ion wi th example 1 simi larly, hardening 
thing presents yellow when casting stiffens similarly without it being in 
color lessness transparence, there was optics distorsion again. 

The physical properties of this hardening thing was a street shown in table 1. 

Comparative example 3 

In substitution for TMDPO. 05 region used in example 1, 0.005 parts assimilation 
si ightly dried fish is used, the others prepare composition with example 1 simi larly, 
after having done cast ing simi larly, ultraviolet i rradiat ion was done in (by glass 
both sides, each eight minutes), similar light source for 16 minutes, but the 
hardening thing which was de-pattern possibility was not provided. 

Comparative example 4 

The others prepare composition with example 1 similarly without completely using 
t- butyl peroxyl -2 - x^-;U^\4-it/x— h used in example 1 , as for the hardening 
thing which it was heated after de-pattern, and was got, it was fragile, and it was 
not possible for cutting work when casting rigidified similarly. 

Comparative example 5 

In substitution for 0.2 parts t- butyl peroxyl -2 - x^U'N+tf/ x— h used in 
example 1, 0.5 parts diisopropyl peroxyl dicarbonate is used, the others prepare 
composi t ion wi th example 1 simi larly , as for the hardening thing which i t was heated 
after de-pattern, and was provided, i t was f ragi le, and it was not possible for cutting 
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work when casting rigidified similarly. 
Comparative example 6 

In substitution for 0.2 parts t- butyl peroxyl -2 - i^U^+tJV x— h used in 
example 1, 1.0 parts assimi lat ion si ightly dried fish is used, the others prepare 
composition wi th example 1 simi larly, hardening thing presented yel low when casting 
rigidified similarly without it being in color lessness transparence and there was 
optics distorsion. 

The physical properties of this hardening thing was a street shown in table 1. 

Photocurable composi tion of the present invention can give inside homogenei ty, decal 
transferring degree of precision of an aspect, transparency and color tone superior 
hardening thing (an effect of the invention), it can be used as manufacture of an 
optical component profitably. 
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